Mr Adrian Marston (The Middlesex Hospital, London) Clinical Features ofIschiemic Colitis Our classification of acute inflammatory conditions of the colon is neither exact nor comprehensive. Apart from such well-defined clinical categories as dysentery, diverticulitis, proctocolitis and Crohn's disease, there exists a heterogenous group of conditions of obscure origin, which have been described as 'segmental', 'necrotizing', 'cicatrizing', 'polypoid', &c., colitis. Such cases are reported from time to time, usually as single case reports or in small series (Brownlee 1951 , Newman et al. 1954 , Manning et al. 1955 ).
In 1957 Boreham described to this Section 6 cases of benign strictures of the colon occurring in middle-aged or elderly patients and presenting as acute inflammation around the splenic flexure. In the same year Kellock (1957) described a further 8 cases of a similar nature as acute segmental colitis; his patients also developed inflammatory strictures around the splenic flexure and the histology of the excised colon was nonspecific. At the same time various authors both here and in the United States have reported patients who have suffered infarcts of the colon from occlusion of the main vessels: these vary from complete gangrene of the gut through formation of a fibrous stricture to a transient episode of inflammation followed by healing. Some of them occur following aortic resection, some are embolic and some thrombotic (Engelhardt & Jacobson 1956 , Marston 1962a , Marshak et al. 1965 . Again, probably due to the anatomical arrangement of the colonic arteries described by Mr Griffiths, these lesions tend to affect the region of the splenic flexure. Because of the bacteria present wi.hin the intestine, ischiemia is always followed by bacterial invasion and such infarcts may be expected to present as episodes of 'colitis'. It seemed to us that some cases of nonspecific colitis affecting the left colon were probably ischemic in nature; the following two case histories illustrate this point:
Case 1 A previously fit man of 60 was admitted, under the care of Mr M T Pheils, with a twenty-four-hour history of left-sided abdominal pain and rectal bleeding and signs of localized peritonitis. A diagnosis of perforated sigmoid diverticulum was made and laparotomy was carried out immediately. The colon for 20 cm on either side of the splenic flexure was engorged and thickened and the lumen full of dark blood. The mesenteric vessels were not inspected. A colostomy was constructed near the hepatic flexure and the distal edge biopsied. The biopsy (Dr C F Ross) was reported as an infarct. Recovery from operation was rapid but a barium enema three weeks later showed that the splenic flexure had lost its lumen and the bowel on either side of it was ulcerated. A subsequent aortogram revealed that the middle colic artery had thrombosed. The affected bowel was later resected and continuity restored; his course for the next five years has been satisfactory. Case 2 An extremely ill woman of 58 was admitted with a provisional diagnosis of acute proctocolitis with toxic megacolon; sigmoidoscopy, however, showed only mild granularity and no contact bleeding, with copious mucopus coming from above. At operation the bowel from the hepatic flexure to the upper sigmoid was engorged and dilated. A doublebarrelled defunctioning ileostomy was constructed and she was treated with instillations of prednisone into the distal limb. Her post-operative course was prolonged and complicated: three weeks later a barium enema showed that the affected lengths of bowel were shrunken and stenosed and an aortogram revealed an absent middle colic artery and no marginal anastomosis at the splenic flexure. The affected bowel was later removed and showed the typical histological appearance of ischvmic colitis. Table 1 shows the clinical features of the 16 patients, 5 men and 11 women, investigated by Dr Basil Morson, Dr Lea Thomas and myself. (Since this series was collected we have seen several more examples of the condition and our total experience is now 27 cases.) This is a disease of the middle-aged and elderly; the ages of our patients ranged from 44 to 81 (mean 51). Though there appears to be a preponderance of females in the series, this distribution is not significant and later experience has shown that the disease is, if anything, slightly commoner in the male. Half our patients had associated disease involving the vascular system. The actual symptomatology Section ofProctology varied with the degree of ischimia and the stage of the illness at which the patient presented. It is known from clinical experience and from experimental work that there are three possible outcomes of occlusion of the arterial supply to a loop of intestine (Marston 1964) : (1) If a major artery is occluded for a long time in the absence of efficient collaterals, then complete necrosis of the intestinal wall will take place and, without treatment, the patient will die of overwhelming peritonitis and toxeemia.
(2) At the other end of the scale a minor episode of ischemia may result in transient mucosal damage which eventually heals completely.
(3) An intermediate state exists in which the blood-supply remains adequate to prevent complete sloughing but is not enough for the needs of the specialized tissues, 'namely the mucosa and muscularis; the result of this state of affairs, which is occasionally seen in the small bowel following reduction of a doubtfully viable strangulated hernia (Garre 1882), is the formation of a fibrous stricture with varying degrees of mucosal destruction. These three degrees of the same pathological process are recognizable clinically and on this basis we have classified ischlmic colitis into gangrenous, stricturing and transient forms (Marston et al. 1966 ); this classification is quite arbitrary but is useful as a guide to management.
Gangrene of the colon (Group 1): This may occur following a major vascular occlusion (Wald 1964) or following an episode of hypotension in a patient with atheroma of the visceral arteries (McGovern & Goulston 1965 , Fogarty & Fletcher 1966 . We have encountered one example. It presents as sudden abdominal pain and collapse in an elderly patient, which is followed by diarrhoea and the passage of dark blood per rectum. On examination these patients are found to be in peripheral circulatory failure with signs of severe general peritonitis. The correct treatment is immediate replacement of the depleted blood volume, parenteral ampicillin and anti-gas-gangrene serum. The abdomen is opened as soon as possible; a variable length of bowel, usually in the region of the splenic flexure, is found to be frankly necrotic; perforation is not unusual (McGovern & Goulston 1965) . The safest course is immediate resection of the affected bowel, with a generous margin of apparently normal bowel at either end and exteriorization of the ends.'Most authors agree that primary anastomosis under these circumstances is unwise. Our particular patient with gangrene of the colon survived, though her postoperative course was stormy and complicated by myocardial ischmmia. The mortality in this group of patients, however, is very high and likely to remain so.
These cases are clinically indistinguishable from the 'necrotizing colitis' described by Killingback & Williams (1961) and Tate et al. (1965) . In these authors' cases a virulent strain of Clostridium welchii was considered to be the causal agent. There is no doubt that the presence of virulent clostridia greatly worsens the prognosis but their exact role as primary infective agents or secondary invaders has yet to be determined. (We did not find clostridia in our material.) It would seem wise, however, to give a polyvalent antiserum to every such patient. Ischemic stricture (Group 2): The majority of our patients presented with milder degrees ofischaemia which resulted in stricture formation: typically they have acute pain in the left iliac fossa, fever and a moderate amount of dark rectal bleeding. On examination there are signs of a left-sided peritonitis and the usual provisional diagnosis is of acute diverticulitis, though the degree and quality of rectal bleeding is a distinguishing feature. A polymorphonuclear leucocytosis was found in every patient seen as an emergency. Four out of the 12 such patients in our series were operated on immediately and the findings were as described in Cases 1 and 2. In those patients not operated upon the acute illness rapidly subsides, though there may be transient episodes of bleeding over the following few weeks. As the lumen of the bowel is progressively obliterated symptoms of subacute obstruction supervene and demand relief. The all-important investigation at this stage of the disease is the barium enema. Ischmmic strictures can, after the usual preparation of the bowel, be quite safely treated by onestage resection and anastomosis. The operation is not difficult, there seems to be no particular tendency to anastomotic breakdown and so far we have encountered only one recurrence. Transient ischwmic colitis (Group 3): As our interest in the subject grew we began to see patients with a very mild form of the disease, that is to say in whom the typical history of left iliac fossa pain, fever and rectal bleeding was present but who had no signs ofperitonitis and who clearly did not require operative treatment. The diagnostic features on the barium enema were similar to those in the Group 2 cases and in the one patient in whom a biopsy was obtained the histology was identical. These patients were treated expectantly, that is to say, with analgesics, mild mechanical laxatives and antispasmodics; in every case the barium enema appearances have returned to normal within a few weeks. It is important to carry out serial barium studies to Nil steroids make sure that the lesion disappears and to exclude neoplasia. Some of the Group 2 cases with ischxemic strictures have in fact shown improvement on serial barium enema and were operated upon only because the nature of the stricture was uncertain. It is probable that had they been managed expectantly the lesion would have cleared completely and they would then have been assigned to the 'transient' group. In other words, with increasing knowledge of the existence of this condition more and more patients may be safely treated conservatively. Table 2 shows the differential diagnosis of ischemic colitis from the other two conditions with which it is most frequently confused, namely proctocolitis and Crohn's disease. Of particular importance are the location of the lesion and its association with cardiovascular disease. Ischmmic colitis predominantly affects the splenic flexure, which, as was shown by Mr Griffiths, is a point of critical importance in the collateral arterial supply to the colon. The rectum, which has a very rich supply from the internal iliac artery, is never affected, in sharp contradistinction to colitis and Crohn's disease. The occurrence of non-occlusive intestinal necrosis as a complication of cardiac failure is now well established (Irving & Corday 1961 , Marston 1962b , Fogarty & Fletcher 1966 as is disease of the smaller mesenteric vessels in association with collagen disorders (Hingorani & Graham 1963 ) and this may help to explain the occurrence of colonic infarcts in the presence of pulsatile mesenteric vessels. There is little doubt that this syndrome has an ischemic basis because the clinical course, radiology and pathological appearances of the cases in which a vascular occlusion was demonstrated were identical to those in which it was suspected. A syndrome closely resembling human ischwmic colitis has been produced in dogs by interruption of the vascular supply (Boley et al. 1963 ) and work in progress has been designed to extend these studies. While not comparing in frequency with cerebral or myocardial infarction ischemic disease of the colon is not rare and is readily diagnosable on clinical, radiological and pathological grounds. The scheme of management put forward here is tentative and will undoubtedly be bettered with increasing awareness of the disease.
Mr G E Mavor and Dr G S Robertson (Royal Infirmary, Aberdeen) Experimental Studies ofIntestinal Ischemia Experimental findings: The effects of intestinal ischmmia have been studied in dogs in relation to the midgut, which is the territory of supply of the superior mesenteric artery and includes the proximal large bowel as well as most of the small intestine. Most of the experiments have studied the effects of varying periods of occlusion of the superior mesenteric artery and of restoration of blood flow thereafter. In all, 34 dogs have been studied and the results reported represent the general pattern seen in these animals. A minority of animals can tolerate superior mesenteric artery occlusion remarkably well, a fact noted by other workers (Bergen et al. 1964) and no doubt
